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CPABHHTEJIbHOE HCCJIEJJOBAHHE IIOTPEEJIEHHH 
AMHHOKHCJIOT ASCARIS SUUM H ASCARIDIA GALLI 

E. A. JJpioaeHKo h r. T. Bep^bieBa 

JIa6opaTopnH rejiBMHHTOJiorim AH CCCP, MocKBa 

npoBe^eHO cpaBHHTejiBHoe HCCjieAOBaime noTpe6jieHHH aMHHOKHCJIOT 
reJIBMHHTaMH MJieKOIIHTaK)IH;HX (CBHHbie aCKapH^Bl) H rejILMHHT aMH nTHIl, 
(acKapHflHHMH) npn co,n;ep>KaHHH 3thx rejiBMHHTOB b pa3jiHHHBix bmiihokhc- 
jiothbix cpe^ax. 3KcnepHMeim>i 6bijih nocTaBjieHBi c aejiBio BBmeHeHHH bh- 
AOBblX pa3JIHHHH B IIOTpe6jieHHH aMHHOKHCJIOT, a TaKJKe a.HianTan.HH CKOpOCTH 
6ejiKOBoro o6MeHa napa3HTa k oSMeHy xo3HHHa. 

BcecTopoHHee H3yaeHne SnoxHMHaecKHx npopeccoB, npoTenaiomHx 
y re jibmhhtob, iiomhmo o6m,eTeopeTHaecKoro HHTepeca HMeeT onpeACJieHHoe 
3HaaeHHe h b pemeHHH pn^a npaKTHaecKnx 3a^aa. B aaCTHoCTH, no3BOJineT 
bbihbhtb 3BeHBH b penn o6MeHHBix npopeccoB, Ha KOTopLie mojkho c ycnexoM 
Boa^eHCTBOBaTb pa 3 jihhhbimh (JmKTopaMH, HanpaBJiaa 3 th npopeccBi b CTopoHy, 
6jiaronpnaTHyio ^Jia xo3anHa. TejiBMHHTBi, oco6emio hx KHineaHBie $opMBi, 
aBJiaacB reTepoTpocJaMH, HcnojiB3yioT aMHHOKHCJiOTBi xo3anHa rjik noCTpoeHna 
co6cTBeHHoro 6ejrca. Hapa^y c 3thm rejiBMHHTBi cnocodHBi CHHTe3HpoBaTB 
OT^ejiBHBie aMHHOKHCJiOTBi (Rothstein a. Tomlinson, 1961). IIoTpeSjieHHe 
aMHHOKHCJIOT rejiBMHHTaMH aBjiaeTca aacTHBiM BonpocoM 6ejiKOBoro oSMeHa. 
y rejiBMHHTOB HMeeT MeCTO HHTeHCHBHBIH SeJIKOBBIH CHHTe3, CnOCo6HBIH 
o6ecneaHBaTB 6 bictpbih pocT napa3HTa h npoAypupoBaHHe orpoMHoro ancjia 
hhh,. Moamo npe^nojiomHTB, hto y napa3HTOB, oSHTaronpix b KHineaHHKe 
xo3HHHa, b cpe^e, doraTon nHTaTejiBHBiMH Bem,ecTBaMH, Sy^eT Ha6jiio^aTBCa 
aKTHBHoe noTpe6jieHHe aMHHOKHCJIOT, KOTopoe a^anTnpoBaHO k ckopocthm 
H OCoSeHHOCTHM oSMeHa X03HHHa, TaK KaK TOJIBKO npn 3TOM yCJIOBHH rejIB¬ 
MHHT Mo>KeT KOHKypnpoBaTB c X03HHH0M 3a nHTaTejiBHBie Bein,ecTBa, o6ecne- 
HHBaiOIH,He >KH3HB H pa3MHO>KeHHe. 

B nojiB3y a^anTapHH rejiBMHHTOB k aKOJiornaecKHM ycjioBHaM roBopHT 
pa^ $aKTOB. TaK, rejiBMHHTBi Fasciola hepatica, o6nTaioH],He b neaeHH xo- 
3aHHa, cnocoSHBi nepeaMHHHpoBaTB ao 13 aMHHOKHCJIOT, t. e. oSjia^aioT 6 ojib- 
mHM HaSopoM (JepMeHTOB nepeaMHHHpoBaHHa (IIoJiaKOBa, 1971). TejiBMHHTBi 
(acKapn^Bi h acKapn^nn), oSHTaionpie b cpe^e, SoraTon aMHHOKHCJiOTaMH, 
HMeioT orpaHHaeHHBiH Ha6op 3 thx (|)epMeHTOB — aeTBipe TpaHcaMHHa3Bi 
(ToBopoBa, 1965). Hymenolepis diminuta (Rud., 1819) TaK>Ke oSjia^aeT 

orpaHHaeHHBiM HaSopoM TpaHcaMHHa3, 3 th rejiBMHHTBi cnocoSHBi nepeaMH¬ 
HHpoBaTB aeTBipe aMHHOKHCJiOTBi — ajiaHHH, acnaparnHOByio KHCJioTy, acna- 
parnH h rjiioTaMHHOByio KHCJioTy (Aldrich, Chandler a. Daugherty, 1954). 

IIo MHeHHio JIh (Lee, 1965), HeMaTOABi, nKTaioiipiecH coa©P>khmbim nn- 
m,eBapHTejiBHoro TpaKTa, nepeBapeHHOH h nojiynepeBapeHHOH nmijeH, co- 
XpaHHJIH npOTeOJIHTHaeCKHe $epMeHTBI, HO HX aKTHBHOCTB 3HaaHTeJIBHO HH>Ke 
aKTHBHOCTH npOTeOJIHTHaeCKHX $epMeHTOB rejiBMHHTOB, o6HTaK)H],HX B TKa- 
HHX X03HHHa H nHTaiOH],HXCa HMH. 

BejiKOBBiH oSMeH rejiBMHHTOB, bhahmo, onpeAejiaeTca He tojibko JioKa- 
jiH3an;HeH b onpeAejieHHBix opraHax, ho a^anTHpoBaH k ocoSeHHOCTHM oSMeHa 
xo3HHHa. TaK, paSoTOH IHhihoboh h Ma>nyra (1971) Srijia noKa3aHa cnepn- 
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(j)HHHOCTb noTpeSjieHHH SejiKOB pa3JiHHHOH CTpyKTypLi h SnojiorHHecKOH 
peHHOCTH reJIbMHHTaMH, napa3HTHpyiOIII,HMH y n03B0H0 T lHbIX pa3JIHHHbIX 
KJiaCCOB. 

HaMH 6biJin npoBe^eHbi nccjie^OBaHHH no noTpeSjieHHio aMHHOKHCJioT 
Ascaris suum (Goeze) n Ascaridia galli (Schrank) Freeborn H3 CMecen, 
6jih3khx no cocTaBy k SejraaM — Ka3enHy n rjina^HHy. Ecjih Ka3enH hbjih- 
eTcn nojmopeHHbiM SejiKOM, to rjina^HH no cocTaBy n cooTHomeHHio aMHHO- 
khcjiot HBjmeTcn SejiKOM HenojmopeHHbiM, nocKOJibKy b 3tom 6ejiKe OTcyT- 
CTByeT He 3aMeHHMan ajih xo3HHHa aMHHOKncjiOTa — jih3hh h Haxo,u;HTCH 
b SoJibmoM KOJinnecTBe ^HKapSoHOBbie aMHHOKncjiOTbi (acnaparnHOBan n 
rjnoTaMHHOBan). 

rejibMHHTbi HaxoAnjincb b cpe^e coAepjKamm 24 naca npn TeMnepaType 
38°. Ilocjie onbiTa CBHHbie acKapn^H n acKapn^Hn B3BemnBajincb. Bee oahoh 
acKapnftbi cocTaBjmji npn6jiH3HTejibHO 4.0 r, Bee 15 acKapn^Hn — 0.7—0.9 r. 
rejibMHHTbi noASnpajincb TaKHM o6pa30M, hto6bi njioipaAb noBepxHocTH oahoh 
acKapn^bi 6bijia paBHa njiomaAH noBepxHocTen BbiSpamiLix ajih onbiTa acna- 
pn^nn. IIjiomaAb KyTHKyjibi rejibMHHTOB paccnnTbiBajiacb Kan njion^a^b 
pnjiHHApa. 

HccjieAOBajiocb noTpe6jieHHe aMHHOKHCJioT reJIbMHHTaMH H3 nam epe# 
co^ep>KaHHH. Cpe^a 1 — 3% pacTBop aMHHOKHCJioT Ha 6y(j)epe Goil, no cocTaBy 
n cooTHomeHHio aMHHOKHCJioT 6jih3Khh k 6ejmy — Ka3eHHy. Cpe^a 2 — 3% 
pacTBop aMHHOKHCJioT no,a;o6HbiH SejiKy rjina^nHy. Cpe^a 3 — 1.5% pacTBop 
aMHHOKHCJioT, hoaoShbih Ka3eHHy. Cpe^a 4 — 1.5% pacTBop aMHHOKHCJioT, 
noAoSHbiH rjiHa^HHy. Cpe^a 5 — 3% pacTBop aMHHOKHCJioT, hoaoShhh Ka- 

3eHHy, CMeCb COCTaBJieHa H3 ,U,-H30Mep0B aMHHOKHCJioT. IIoCTaHOBKa OnbITOB 
h MeTO^HKa HCCJie^OBaHHH noApoSHO onncaHbi b npe^biAyipeH CTaTbe (Bep- 
AbieBa h ^pioneHKo, 1972). 

IlpH CpaBHeHHH norJIOipeHHH aMHHOKHCJioT CBHHOH acKapHAOH H aCKapn- 
^HflMH Kyp npn coAep>KaHHH hx b CMecnx no cocTaBy HMHTHpyioipHx nojmo- 
peHHbie h HenojmoH,eHHbie SejiKH HaSjnoAaeTCH oAHa h Ta >Ke 3aKOHOMepHOCTb — 
norjioipeHHe aMHHOKHCJioT A. galli npeBbimaeT norjioipeHHe aMHHOKHCJioT 
A. suum , 3a HCKJnoneHHeM rjiioTaMHHOBOH khcjiotbi (cm. Ta6jiHH,y). 0Ta aMHHO- 
KHCJioTa H3 CMecH, b KOTopofi OTcyTCTByeT jih3hh, norjioipaeTCH CBHHOH ac- 
Kapn^oH b orpoMHOM KOJiHHecTBe, a y acKapn^HH HaSjnoAaeTCH pe3Koe chh- 
>KeHHe norjiomeHHH otoh aMHHOKncjiOTbi no cpaBHeHHio c acKapn^oH. 


IIoTpe 6 jieHiie aMHHOKHCJioT reabMUHTaMH npn coj^epjKaHiiii b pa 3 Hbix epe^ax 
(b mkM/t ewporo Beca) * 


Amhhokhcjiotbi 

A. suum 


A. 

galli 


cpeji,a cojj;ep>KaHHH 

1 

2 

3 

4 

l 

2 

3 

4 

rjHOTaMHHOBaa KHCJIOTa . . . 

63 

565 

53 

262 

322 

1.4 

182 

94 

JleHAHH . 

2 

48 

24 

21 

139 

80 

— 

7.1 

JIH3HH . 

56 

HeT 

37 

HeT 

90 

HeT 

108 

HeT 

AcnaparnHOBan KHCJioTa . . . 

59 

16 

50 

6.9 

88 

64 

72 

— 

Aprmnm .......... 

37 

31 

23 

13.8 

73 

71 

44 

27.5 

AjiaHHH .. 

7 

2 

12.5 

20 

49 

43 

43 

— 

Fhcthahh 

12 

56 

2.5 

4 

14 

100 

107 

22 


* Cpeji,HHe H3 12 onwTOB. 


Ilpn aHajiH3e 3KcnepHMeHTajibHbix ^aHHbix mbi oSpaTHJin BHHMaHHe Ha 
HeKOTOpyiO 3aBHCHMOCTb norJIOipeHHH OT HCXOftHOH KOHpeHTpapHH aMHHO¬ 
KHCJioT. npoBepKH 3Toro $aKTa Sbijih nocTaBJieHbi onbiTH co cpe^aMH 

3 H 4, KOHH,eHTpaii;HH aMHHOKHCJioT B KOTOpbIX 6bIJia CHHJKeHa AO 1.5%. 
OnbiTbi noKa3ajiH, hto norjioipeHHe aMHHOKHCJioT H3 cpeAu c 3% C0Acp>KaHHeM 
aMHHOKHCJioT (Ka3eHHOBaH CMecb) npeBbimaeT noTpeSjiemie Tex >Ke aMHHO- 
KHCJIOT H3 cpe^bl C 1.5% KOHpeHTpapHeH. St8l 3aKOHOMepHOCTb nOBTOpneTCH 
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h pjm «Ka3enH0B0H» h pjm «rjiHa^HHOBOH» CMeceii: KaK pJIH aCKapn^i, TaK H 
pjm acKapn^HH. Hapo OTMeTHTB, hto mli He HaSjnopajin npaMon nponoppno- 

HaJIBHOH 3aBHCHMOCTH norJIOipeHHH OT KOHpeHTpapHH, HO BJIHHHHe nOBLIHieHHH 
KOHpeHTpapHH Ha yBejiHHeHne norjioipeHHH aMHHOKHCJioT HBjmeTCH Heocno- 
Phmlim $aKTOM. Y acKapnpHH 3 to BLipanseHo 3HaraTejiLHO npne, HeM y ac- 
Kapnp. 

rtpopecc BCaCBIBaHHH aMHHOKHCJIOT B KHHieHHHKe MJieKOnHTaiOipHX MO>KeT 
paccMaTpHBaTtCH Kan npopecc, kotoplih xapaKTepn3yeTCH pByMH CTapnnMH. 
IlepBaH (a6cop6pHOHHan) 3aBHCHT ot KOHpeHTpapHH BeipecTBa b pacTBope, 
pH cpepLi, MOJieKyjinpHoro Beca h t. p.; BTopan (cTapnoHapHan) CTapnn 
BCaCBIBaHHH npe^CTaBJIHeT C060H aKTHBHLIH TpaHCnopT aMHHOKHCJioT, KOTO¬ 
PLIH He 3aBHCHT OT H3MeHeHHH KOHpeHTpapHH aMHHOKHCJIOT B Cpepe H pJIH 
KOToporo xapaKTepHo H36npaTejiLHoe norjioipeHHe H30MepoB (HlnmoBa, 
OryppoBa h KacaTouKHH, 1961; HlnmoBa, RjieMHHa h KacaTOHKHH, 1963; 
Wright, 1962; Jacobs, Tarnasky, 1963; Munck, 1965). 

Bh^HMO, BLIHBJieHHOe B HaiHHX OnLITaX BJIHHHHe HCXOpHOH KOHpeHTpapHH 
aMHHOKHCJioT b cpepe copep>KaHHH rejiLMHHTOB Ha hx norjioipeHHe CBnpeTejiL- 
CTByeT O 3Ha t IHTeJILHOH POJIH ^H(j)(|)y3HH B npopeCCe BCaCLIBaHHH aMHHOKHCJioT. 
To, hto ncxopHan KOHpeHTpapHH b SoJiLineii CTeneHH bjihhct Ha norjioipeHHe 
aMHHOKHCJioT H3 CMeceii Ha A. galli , He m Ha A. suum , no-BHpnMOMy, o 6 t>hc- 
HHeTCH pa3JIHHHeM B MOp$OJIOrHH KyTHKyJILI 3THX pByX BHpOB HeMaTop (Bo- 
tohb jieHCKHH, 1960). 

Hajinrae aKTHBHoro TpaHcnopTa aMHHOKHCJioT y rejiLMHHTOB mo>kct 6 litl 
nopTBep>KpeHO H36npaTejiLHLiM norjioipeHneM L-H30MepoB aMHHOKHCJioT no 
cpaBHeHHio c ^-H30MepaMH. PaHee pjm cbhhoh acKapnpLi 6 lijio noKa3aHO 
HajiHHHe H36npaTejiLHoro TpaHcnopTa L-aMHHOKHCJioT npn HHKySapnn rejiL¬ 
MHHTOB b cpepe, copepHsaipeii: tojilko opHy aMHHOKHCJioTy (naBJioB, HlnmoBa- 
KacaTOHKHHa h BojiLiHCKan, 1970). JJjih perneHH h Bonpoca o npnpope TpaHc¬ 
nopTa aMHHOKHCJioT y acKapnpHH Kyp 6 lijih nocTaBJieHLi onLiTLi, rpe cpepoii: 
copepnsaHHH 6mia cmccl aMHHOKHCJioT, cocTonipan H3 ^-H30MepoB aMHHO- 
KHCJIOT. HaiHH OKCnepHMeHTLI C aCKapn^HHMH, nOMem,eHHLIMH B 3Ty CMeCL, 
nOKa3aJIH, HTO ^-H30MepLI aMHHOKHCJioT He norJIOH],aiOTCH 3THMH reJILMHHTBMH. 
TaKHM o6pa30M, npopecc norjioipeHHH aMHHOKHCJioT A . galli HBjmeTCH npo- 
peccoM «aKTHBHoro» nepeHoca. Mo>kho npepnojio>KHTL, hto npopecc norjioipe- 
HHH aMHHOKHCJioT reJILMHHTaMH (TaK >Ke KaK H y MJieKOnHTaiOH],HX) xapaKTe- 
pH3yeTCH pByMH CTapHHMHI HanaJILHOH, 3aBHCHipeH OT HCXOpHOH KOHpeHTpa¬ 
pHH, h CTapnoHapHOH, He 3aBHCHipen ot KOHpeHTpapHH BeipecTBa. 

BKcnepnMeHTajiLHLie pamrae noKa3LiBaioT, hto acKapnpHH Kyp oSjiapaioT 
3HaHHTeJILHO SoJILHieH CyTOHHOH nOTpeSHOCTLIO B aMHHOKHCJIOTaX, neM CBH- 
HLie acKapnpLi. IIocKOJiLKy noTpeSHocTL >khboto opraHH3Ma b aMHHOKHCJiOTax 
onpepejineTCH hht 6 hchbhoctlio ero oSMeHa BeipecTB, a ckopoctl o 6 m 6 hhlix 
npopeccoB nrap 3HauHTejiLHO npeBLimaeT ckopoctl oSMeHa MJieKonnTaioipHX, 
TO aHaJIH3 HaiHHX 3KCnepHMeHTaJILHLIX paHHLIX no norJIOipeHHIO aMHHOKHCJioT 
HeMaTopaMH, napa3HTnpyioipHMH y xo3neB pa3JiHHHLix KJiaccoB (nTHp h MJie- 
KonHTaioipHx), no3BOJineT cpejiaTL blibop o 6 apanTapnn hht 6 hchbhocth 6eji- 
KOBOrO 06MeHa rejiLMHHTOB K HHTeHCHBHOCTH 06MeHa X03HHHa. 

JlHTepaTypa 

BeppbieBa T. T. h ( IlP I0TieHK0 E. A. 1972. IIoTpe6jieHHe A. suum pupa aMHHO- 
KHCJIOT H3 nOJIHOpeHHBIX H HenOJIHOpeHHbIX CMeceii aMHHOKHCJioT. H3B. AH TGGP, 
cepna 6hoji. HayK, 3 : 28—31. 

BoroflB JieHCKHH 10. K. 1960. CTpoeHne KyTHKyjiw HeKOToptix npepcTaBHTejieii 
acKapnpaT. Tp. r e jilmhhtoji . Jia6. AH GGGP, 10 : 58—67. 

ToBopoBa G. B. 1965. PeaKpnn nepeaMHHHpoBaHHH y A. galli. MaTep. HayuH. koh<$. 
BOr., 1 : 60—64. 

n a b ji o b A. B., IIlHmoBa-KacaTouKHHa O. A. h BojiHHCKan K.B. 

1970. O TpaHcnopTe aMHHOKHCJioT y HeMaTop. napa3HTOJi., 4 (3) : 231 — 235. 
n ojiHKOBa O. H. 1971. OcoOchhocth OejiKOBoro oOMeHa y re jibmhhtob . Tp. Bcec. 

hhct . rejibMHHTOJi. hm. K. H. CKpubiraa, 17 : 21—26. 

Ill h m o b a 0. A., K jieMHHa E. A. h KacaTouKHH B. H. 1963. Ckopoctl 
BcacLiBaHHH CMeceii aMHHOKHCJioT b KHmeuHHKe. Oh3hoji. >KypH. CGCP hm. H. M. Ce- 
ueHOBa, 49 (12) : 1461—1467. 


210 



Ill n m o b a O.A. h M a jk y r a H.A. 1971. Cneu;H$HKa noTpe6jieHHH 6ejiKOB A. suum. 

Tp. rejiBMHHTo ji. Jia6. AH GGGP, 21 : 151 —157. 

Ill h m o b a 0. A., Orypi^OBa JI. A. h KacaTouKnn B. H. 1961. Kirae- 
THKa BCaCLIBaHHH aMHHOKHCJIOT B KHmeHHHKe. OH3H0JI. JKypH. GCCP HM. H. M. Ce- 

neHOBa, 47 (5) : 630. 

Aldrich D. V., Chandler A. C. a. Daugherty T. W. 1954. Intermedi¬ 
ary protein metabolism in helminths. II. Effect of host casration on amino acid 
metabolism in Hymenolepis diminuta. Expl. Parasit., 3 : 173—184. 

Jacobs F. A. a. Tarnasky W. C. 1963. Primary and secondary transport 
systema Larancine acids in intact intestine. Am. Med. Assoc., 183 (9) : 765—767. 
Lee D. L. 1965. The physiology of nematodes. Edinburgh and London : 65. 

M u n c k B. G. 1965. Amino acid transport by the small intenstine of the rat. Biochem. 
et Biophys. Acta, 109 (1) : 142—150. 

Rothstein M. a. Tomlinson G. A. 1961. Biosynthesis of amine acids by 
the nematode Caenorhabditis briggsae. Biochem. et Biophys. Acta, 49 : 625—627. 
Wright D. E. 1962. Amino acid uptake by plant roots. Arch. Biochem. and Bio¬ 
phys., 97 (1) : 174—180. 


A COMPARATIVE STUDY OF AMINO ACIDS CONSUMPTION 
BY ASCARIS SUUM AND ASCARIDIA GALLI 

E. A. Drjuchenko and G. T. Berdyeva 
SUMMARY 

A comparative study was conducted of the consumption of amino acids by Ascaris 
suum and Ascaridia galli , the nematodes being maintained at different amino acid media. 
A conclusion was made on the adaptation of the parasite’s protein metabolism to the 
protein metabolism of the host. Experimental data suggest that the metabolic process 
in A. galli is more intensive than that in A. suum and the consumption of amino acids 
by ascarids proceeds by means of their active transport. 



